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GOLF IRONS WITH SEALED UNDERCUT Structural mass is highly design - dependent , and provides a 
designer with a relatively low amount of control over 

TECHNICAL FIELD specific mass distribution . On the other hand , discretionary 
mass is any additional mass that may be added to the club 

The present invention relates generally to an iron - type 5 head design for the sole purpose of customizing the perfor 
golf club head with a sealed undercut . mance and / or forgiveness of the club . In an ideal club 

design , the amount of structural mass would be minimized 
BACKGROUND ( without sacrificing resiliency ) to provide a designer with a 

greater ability to customize club performance , while main 
A golf club may generally include a club head disposed on 10 taining a traditional or desired swing weight . 

Specifically as to iron designs , discretionary mass is the end of an elongate shaft . During play , the club head may typically placed as far from the shaft as possible ( i . e . , toward be swung into contact with a stationary ball located on the the toe portion ) , as far from the face as possible ( i . e . , to the ground in an effort to project the ball in an intended direction rear of the head ) , and as low as possible . This tends to and with a desired vertical trajectory . provide a club head having a high moment of inertia 
Many design parameters must be considered when form - 15 ( forgiveness ) and a generally higher launch angle . 

ing a golf club head . For example , the design must provide 
enough structural resilience to withstand repeated impact SUMMARY 
forces between the club and the ball , as well as between the 
club and the ground . The club head must conform to size A golf club head includes a body , a first polymeric insert , 
requirements set by different rule setting associations , and 20 and a second polymeric insert . The body includes a face , a 
the face of the club must not have a coefficient of restitution sole , and a rear wall that collectively define an undercut 
above a predefined maximum ( measured according to appli - volume . The first polymeric insert is provided within the 
cable standards ) . Assuming that certain predefined design undercut volume to define a sealed cavity within the under 
constraints are satisfied , a club head design for a particular cut volume ; and , the second polymeric insert is secured to 
loft can be quantified by the magnitude and location of the 25 the body and defines an open cavity extending from the rear 
center of gravity , as well as the head ' s moment of inertia wall toward the face . 
about the center of gravity and / or the shaft . In one configuration , the first polymeric insert is operative 

The club ' s moment of inertia relates to the club ' s resis to restrict fluid access to the undercut volume . The first 
tance to rotation ( particularly during an off - center hit ) , and polymeric insert may be in compression between the face 
is often perceived as the club ' s measure of “ forgiveness . ” In 30 and the rear wall and may be adhered about its perimeter to 
typical club designs , high moments of inertia are desired to the face and rear wall . 
reduce the club ' s tendency to push or fade a ball . Achieving The normal projection of the open cavity onto the face 
a high moment of inertia generally involves moving mass as defines a first area , and the normal projection of the undercut 
close to the perimeter of the club as possible ( to maximize volume onto the face defines a second area . In one configu 
the moment of inertia about the center of gravity ) , and as 35 ration these areas do not overlap , and may be in a ratio of 
close to the toe as possible ( to maximize the moment of from about 0 . 7 : 1 to about 1 . 3 : 1 . Additionally , the projection 
inertia about the shaft ) . In iron - type golf club heads , this of the sealed cavity onto the face may define a third area , and 
desire for increased moments of inertia have given rise to the ratio of the first area to the third area may be from about 
designs such as the cavity - back club head and the hollow 0 . 9 : 1 to about 2 . 0 : 1 . In one configuration , the first area is 
club head . 40 from about 800 mm to about 1600 mm ? While the moment of inertia affects the forgiveness of a The above features and advantages and other features and 
club head , the location of the center of gravity behind the advantages of the present technology are readily apparent 
club face ( and above the sole ) generally affects the trajectory from the following detailed description when taken in con 
of a shot for a given face loft angle . A center of gravity that n ection with the accompanying drawings . 
is positioned as far rearward ( away from the face ) and as low 45 
( close to the sole ) as possible typically results in a ball flight BRIEF DESCRIPTION OF THE DRAWINGS 
that has a higher trajectory than a club head with a center of 
gravity placed more forward and / or higher . FIG . 1 is a schematic perspective view of the face of an 
While a high moment of inertia is obtained by increasing iron - type golf club head . 

the perimeter weighting of the club head or by moving mass 50 FIG . 2 is a schematic perspective view of the rear wall of 
toward the toe , an increase in the total mass / swing weight of an iron - type golf club head . 
the club head ( i . e . , the magnitude of the center of gravity ) FIG . 3 is a schematic perspective view of the rear portion 
has a strong , negative effect on club head speed and hitting of a body of an iron - type golf club head . 
distance . Said another way , to maximize club head speed FIG . 4 is a schematic cross - sectional view of the golf club 
( and hitting distance ) , a lower total mass is desired ; however 55 head FIG . 2 , taken along line 4 - 4 . 
a lower total mass generally reduces the club head ' s moment FIG . 5 is a schematic perspective view of the body of an 
of inertia ( and forgiveness ) . iron - type golf club head , including a sealed undercut vol 

In the tension between swing speed ( mass ) and forgive - ume . 
ness ( moment of inertia ) , it may be desirable to place FIG . 6 is a schematic perspective view of a polymeric 
varying amounts of mass in specific locations throughout the 60 insert . 
club head to tailor a club ' s performance to a particular golfer FIG . 7 is a schematic view of the normal projection of a 
or ability level . In this manner , the total club head mass may dual cavity structure onto the face of a golf club head . 
generally be categorized into two categories : structural mass 
and discretionary mass . DETAILED DESCRIPTION 

Structural mass generally refers to the mass of the mate - 65 
rials that are required to provide the club head with the Referring to the drawings , wherein like reference numer 
structural resilience needed to withstand repeated impacts . als are used to identify like or identical components in the 
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various views , FIGS . 1 and 2 schematically illustrate a golf medallion . In this design , where the insert 14 extends from 
club head 10 including a body 12 and a polymeric insert 14 . the rear wall 22 , the construction of the first polymeric insert 
In the illustrated embodiment , the body 12 includes a face 14 disguises / hides the existence of the undercut volume 42 . 
16 , sole 18 , topline 20 , rear wall 22 , and hosel 24 . To some consumers , this is an advantageous quality since 

The club face 16 is intended to contact the golf ball during 5 the design allows the club to have performance benefits 
a normal swing , and includes a plurality of parallel grooves attributable to an undercut volume , without the undercut 
26 that are recessed into a hitting surface of the club face 16 being outwardly visible . 
in a generally concave manner . As is commonly understood , If the design only consisted of the first polymeric insert 14 
the club face 16 is angled ( relative to a vertical plane ) when and the body 12 , with the insert 14 only being secured to the 
the golf club is held in a neutral hitting position . This angle 10 face 16 , any clearance between the insert 14 and the rear 
is generally referred to as the loft angle or slope of the club . wall 22 may allow liquid to enter the undercut volume 42 
Wood - type club heads ( including hybrid woods ) may most where it might become temporarily trapped . If this occurred , 
commonly have loft angles of from about 8 . 5 degrees to for example , while cleaning the club just prior to a shot , the 
about 24 degrees , while iron - type club heads may most trapped fluid may be difficult to drain out , and may alter the 
commonly have loft angles from about 17 degrees to about 15 swing weighting of the club head 10 . 
64 degrees , though other loft angles are possible and have To overcome possible trapped fluid issues , the second 
been commercially sold . A particular subset of iron - type polymeric insert 50 may be positioned at the threshold of the 
club heads , referred to as “ wedges , ” generally have loft undercut volume 42 such that it is operative to restrict fluid 
angles of from about 44 degrees to about 64 degrees . The access into the undercut volume 42 . In one configuration , 
present technology may be of particular importance to 20 this sealing effect may occur by forming the insert 50 from 
iron - type club heads , and more specifically to wedges . a sufficiently elastic material and placing it in compression 

The sole 18 may extend on an underside of the club head between the face 16 and the rear wall 22 . For example , the 
10 such that the sole 18 contacts the ground or a horizontal second insert 50 may be formed from a polymer that has a 
ground plane when the golf club is held in a neutral hitting hardness , measured on the Shore A scale , of from about 40 
position . The sole 18 may extend from a toe portion 28 of the 25 A to about 60 A . In another configuration , the sealing effect 
club head 10 to a heel portion 30 of the club head 10 , and may occur by adhering the insert 50 to the body 12 around 
may be disposed between the club face 16 and the rear wall a perimeter of the insert 50 . 
22 . In general , the sole 18 may transition into the face at a The second polymeric insert 50 may further be operative 
leading edge 32 and may transition into the rear wall at a to support the face 16 and rear wall 22 . In this manner , the 
trailing edge 34 . 30 insert 50 may dampen vibrations following an impact and / or 

While the sole 18 may generally define the underside of may stiffen the body 12 to increase one or more of the modal 
the club head 10 , the topline 20 may generally define the frequencies of the club head 10 . 
upper or top portion of the club head 10 . The topline 20 In one configuration , the second insert 50 may be main 
provides structural support or reinforcement for the club tained in position at the threshold of the undercut volume 42 
face 16 . In general , the sole 18 and topline 20 are disposed 35 by one or more retaining features provided in the body 12 . 
on opposing sides of both the club face 16 and the rear wall Examples of potential retaining features may include posts , 
22 . ledges , or sloped walls , where the feature is operative to 
As shown in FIG . 3 , in an effort to shift the center of mass restrain the insert 50 from entering the undercut volume 42 

closer to the sole 18 , toe 28 , and / or rear wall 22 , the present by more than a predefined distance . In the example provided 
design removes a portion of the rear wall 22 to define an 40 in FIGS . 3 and 4 , the retaining feature includes a ledge 60 
opening 40 and removes material between the rear wall 22 that interferes with the insert ' s ability to enter the undercut 
and the face 16 to define an undercut volume 42 . In the volume 42 any more than shown ( in FIG . 4 ) . If the second 
present design , the threshold of the undercut volume 42 is insert 50 is adhered in place , it may likewise be adhered to 
defined by one or more of the following : an imaginary the retaining feature . 
surface that is normal to the club face 16 and in contact with 45 FIG . 5 illustrates the second insert 50 installed within the 
an edge of the opening 40 ; an imaginary surface that is body such that it is flush with the threshold of the undercut 
extrapolated from a threshold surface 44 of the opening 40 volume 42 . Once installed , the first insert 14 , ( e . g . , shown in 
provided in the rear wall 22 to the face 16 ; or by a surface FIG . 6 ) may be slid into place through the opening 40 and 
46 of the polymeric insert 14 that extends between the rear secured . Because the first insert 14 is exposed to the external 
wall 22 and the face 16 . 50 environment and extends to the rear wall 22 , it is desirably 
As best illustrated in FIG . 4 , the present club head 10 made from a polymer that is sufficiently hard and durable 

employs a dual - cavity design that is formed , in part by the such that it can withstand minor impacts . For example , the 
first , exposed polymeric insert 14 , as well as by a second , first insert 14 may be formed from a polymeric material that 
concealed polymeric insert 50 . In this design , the first has a hardness , measured on the Shore D scale , of from 
polymeric insert 14 is secured to the body 12 to define a first , 55 about 75 D to about 90 D , or more preferably from about 80 
open cavity 52 . The open cavity 52 includes a concave D to about 90 D . 
recess that is open to the external environment and extends The present design may include a sufficiently large hidden 
from the opening 40 provided in the rear wall 22 toward the undercut volume 42 to cause a meaningful movement of the 
face 16 . center of gravity of the club head 10 . When viewed normal 

The second polymeric insert 50 is provided within the 60 to the face 16 , the undercut volume 42 and open cavity 52 
undercut volume 42 to form a second , sealed cavity 54 . The may be similarly sized . More specifically , in one configu 
sealed cavity 54 is an entirely enclosed portion of the ration such as shown in FIG . 7 , a normal projection of the 
undercut volume 42 and is defined between the second open cavity 52 onto the face 16 may define a first area 70 , 
polymeric insert 50 and the body 12 ( e . g . , the face 16 , the and the normal projection of the undercut volume 42 may 
sole 18 , and the rear wall 22 ) . 65 define a second area 72 ( i . e . , where the second area 72 

In one embodiment , the first polymeric insert 14 is includes the projection 74 of the sealed cavity 54 and the 
adhered to a rear surface 56 of the face 16 , similar to a projection 76 of the second polymeric insert 50 ) . The ratio 
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of the first area 70 to the second area 72 may be from about " A , ” “ an , ” “ the ” “ at least one , ” and “ one or more ” are 
0 . 7 : 1 to about 1 . 3 : 1 , or from about 0 . 8 : 1 to about 1 . 2 : 1 , or used interchangeably to indicate that at least one of the item 
even from about 0 . 9 : 1 to about 1 . 1 : 1 . Additionally , the size is present ; a plurality of such items may be present unless the 
of the first area 70 may be from about 800 mm² to about context clearly indicates otherwise . All numerical values of 
1600 mm² . In one embodiment , the areas 70 , 72 do not 5 parameters ( e . g . , of quantities or conditions ) in this speci 
overlap . fication , including the appended claims , are to be understood 

While it may be possible to entirely fill the undercut as being modified in all instances by the term " about ” 
volume 42 with polymer , the weight savings provided by a whether or not “ about ” actually appears before the numeri 
hollow , sealed cavity 54 may enable additional mass to be cal value . “ About ” indicates that the stated numerical value 
moved toward the toe 28 , sole 18 , and or / rear wall 22 . As 10 allows some slight imprecision ( with some approach to 
such , the ratio of the first area 70 to the area of the projection exactness in the value ; about or reasonably close to the 
74 of the sealed cavity 54 may be from about 0 . 9 : 1 to about value ; nearly ) . If the imprecision provided by “ about " is not 
2 . 0 : 1 , or from about 1 . 1 : 1 to about 1 . 9 : 1 . Such ratios may otherwise understood in the art with this ordinary meaning , 
further benefit the design from a structural / acoustic perspec - then “ about ” as used herein indicates at least variations that 
tive by causing the second polymeric insert 50 to extend 15 may arise from ordinary methods of measuring and using 
across a central region of the face 16 and / or behind a such parameters . In addition , disclosure of ranges includes 
designed impact zone . disclosure of all values and further divided ranges within the 

Referring to FIG . 6 , the exposed first insert 14 may define entire range . Each value within a range and the endpoints of 
the open cavity 52 and may have a varying width 80 around a range are hereby all disclosed as separate embodiment . 
its perimeter ( i . e . , where width is measured normal to the 20 The terms " comprises , " " comprising , " " including , " and 
face 16 , or to the surface 82 of the insert 14 that is intended “ having , " are inclusive and therefore specify the presence of 
to be positioned in contact with , or parallel to the face 16 ) . stated items , but do not preclude the presence of other items . 
For example , the variable width 80 may be within the range As used in this specification , the term “ or ” includes any and 
of from about 2 . 5 mm to about 6 . 0 mm along an upper all combinations of one or more of the listed items . When the 
portion 84 that is intended to contact , or be directly adjacent 25 terms first , second , third , etc . are used to differentiate various 
to the topline 20 . Conversely , the variable width 80 may be items from each other , these designations are merely for 
within the range of from about 5 . 0 mm to about 20 mm along convenience and do not limit the items . 
a lower portion 86 that is intended to contact , or be directly The invention claimed is : 
adjacent the second insert 50 . Regardless of the specific 1 . A cavity - back golf club head for an iron - type golf club , 
dimension , the variable width 80 should be sufficiently large 30 the golf club head comprising : 
to extend between the rear wall 22 and the face 16 such that a club head body including a face , a sole adjoining the 
the insert 14 appears to extend from the rear wall 22 and / or face , and a rear wall adjoining the sole , wherein the 
could be adhered to the rear wall 22 if so desired . face , the sole , and the rear wall define an undercut 

In one embodiment , the first polymeric insert 14 may be volume , the rear wall including at an upper edge thereof 
dimensioned such that it is in contact with the body 12 along 35 a threshold surface defining an upper threshold of the 
some or all of the topline 20 and rear wall 22 . In such an undercut volume , and a sloped ledge adjoining the 
embodiment , the strength and hardness of the first insert 14 threshold surface and projecting at an obtuse angle 
may serve a further reinforcing purpose . Said another way , from the threshold surface into the undercut volume ; 
the first insert 14 may be operative to stiffen the body a first polymeric insert interference fit between a rear 
structure and raise one or more vibrational modes of the club 40 surface of the face and the sloped ledge of the rear wall 
head 10 . In this embodiment , design features of the insert 14 , within the undercut volume to thereby define a fluidly 
such as a reinforcing feature 88 extending across the open sealed empty cavity within the undercut volume ; and 
cavity 52 , may contribute to the stiffening . As shown , the a second polymeric insert secured to the club head body 
reinforcing feature 88 may be a channel , beam , bar , strut , or and including a concave recess defining an open cavity 
the like , and may extend across the cavity 52 between two 45 extending from the rear wall toward the face , 
non - adjacent portions of the insert 14 . wherein the first polymeric insert includes a top surface 

To accomplish a structural reinforcement , it is preferable and a sloped surface projecting at an oblique angle 
to use a material that has a tensile strength of greater than from the top surface , the top surface of the first poly 
about 200 MPa ( according to ASTM D638 ) , or more pref meric insert being seated against a bottom surface of 
erably greater than about 250 MPa . Additionally , for ease of 50 the second polymeric insert , and the sloped surface 
molding , if the polymeric material of the insert 14 is filled , being seated against the sloped ledge of the rear wall . 
then it desirably has a resin content of greater than about 2 . The golf club head of claim 1 , wherein the top surface 
50 % , or even greater than about 55 % by weight . One such of the first polymeric insert is flush with the bottom surface 
material may include , for example , a thermoplastic aliphatic of the second polymeric insert . 
or semi - aromatic polyamide that is filled with chopped fiber , 55 3 . The golf club head of claim 1 , wherein the first 
such as chopped carbon fiber or chopped glass fiber . Other polymeric insert is in compression between the rear surface 
materials may include polyimides , polyamide - imides , of the face and the sloped ledge of the rear wall . 
polyetheretherketones ( PEEK ) , polycarbonates , engineering 4 . The golf club head of claim 1 , wherein a normal 
polyurethanes , and / or other similar materials . projection of the open cavity onto the face defines a first 

As noted above , the present design removes a substantial 60 area , and a normal projection of the undercut volume onto 
amount of structural weight between the rear wall 22 and the the face defines a second area , and wherein the first area and 
face 16 , and affords a club designer the ability to place the the second area do not overlap . 
weight elsewhere in the club head 10 to maximize perfor - 5 . The golf club head of claim 4 , wherein a ratio of the 
mance . Additionally , these goals are achieved while main - first area to the second area is from about 0 . 7 : 1 to about 
taining a particular aesthetic appearance that hides the 65 1 . 3 : 1 . 
presence of the undercut volume 42 via the use of compara - 6 . The golf club head of claim 5 , wherein the normal 
tively light weight polymers . projection of the undercut volume includes a normal pro 
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face . 

jection of the sealed cavity onto the face that defines a third insert , and a sloped surface projecting at an oblique 
area , and wherein a ratio of the first area to the third area is angle from the top surface and seated against the sloped 
from about 0 . 9 : 1 to about 2 . 0 : 1 . ledge of the rear wall . 

7 . The golf club head of claim 4 , wherein the first area is 15 . The golf club head of claim 14 , wherein the first 
from about 800 mm ? to about 1600 mm ? . 5 polymeric insert is in compression between the rear surface 

8 . The golf club head of claim 1 , wherein the second in the song of the face and the sloped ledge of the rear wall . 
polymeric insert is adhered to the rear surface of the face . 16 . The golf club head of claim 14 , wherein the second 

9 . The golf club head of claim 8 , wherein the second polymeric insert includes a reinforcing feature extending 
polymeric insert is adhered only to the rear surface of the across the open cavity . 

10 17 . The golf club head of claim 14 , wherein the second 
10 . The golf club head of claim 1 . wherein the second polymeric insert is harder than the first polymeric insert . 

polymeric insert is harder than the first polymeric insert . 18 . The golf club head of claim 17 , wherein the first 
11 . The golf club head of claim 10 , wherein the first polymeric insert has a hardness , measured on the Shore A 

polymeric insert has a hardness , measured on the Shore A scale , of from about 40 A to about 60 A . 
scale , of from about 40 A to about 60 A . 15 19 . The golf club head of claim 14 , wherein the first 

12 . The golf club head of claim 1 , wherein the first polymeric insert is adhered to the ledge of the rear wall . 
polymeric insert is adhered to the sloped ledge of the rear 20 . A club head for an iron - type golf club , the club head 
wall . comprising : 

13 . The golf club head of claim 1 , wherein the face is a club head body including a face , a sole adjoining a 
bottom end of the face , a rear wall opposite the face and disposed at a loft angle of from about 44 degrees to about 64 20 

degrees . adjoining the sole , and a topline opposite the sole and 
14 . A golf club head comprising : adjoining a top end of the face , wherein the face , the 
a club head body including a face , a sole , and a rear wall , sole , and the rear wall cooperatively define an undercut 
wherein the face , the sole , and the rear wall define an volume proximate the sole , the rear wall including at an 
undercut volume , the rear wall including a threshold 25 upper edge thereof a threshold surface defining an 
surface at an upper threshold of the undercut volume , upper threshold of the undercut volume , and a sloped 
and a sloped ledge adjoined to and projecting at an ledge adjoined to and projecting at an obtuse angle 

from the threshold surface into the undercut volume ; obtuse angle from the threshold surface ; 
a first polymeric insert interference fit between a rear a first insert interference fit between a rear surface of the 

surface of the face and the sloped ledge of the rear wall 30 face and the sloped ledge of the rear wall , the first insert 
within the undercut volume to thereby restrict fluid fluidly sealing the undercut volume and defining an 
access to the undercut volume and to define a sealed empty hollow cavity within the undercut volume ; and 
hollow cavity within the undercut volume ; and a second insert attached to the club head body adjacent the 

a second polymeric insert secured to the rear surface of topline and the face , the second insert defining an open 
the face and extending to the rear wall , wherein the 35 cavity between the topline and the undercut volume , 
second polymeric insert includes a concave recess that wherein the first polymeric insert includes a top surface 
defines an open cavity , the second polymeric insert seated flush against a bottom surface of the second 
trapping the first polymeric insert between the second polymeric insert , and a sloped surface projecting at an 
polymeric insert and the sloped ledge of the rear wall , oblique angle from the top surface and seated flush 

wherein the first polymeric insert includes a top surface 40 against the sloped ledge of the rear wall . 
seated against a bottom surface of the second polymeric * * * * 


